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' Preliminary Assessment;NeW Global Forecast System

1. Introduction.

Between June 30 and September‘lS of 1984, a series of 31xteen, flve—day
forecasts were produced Wlth a new global forecast model. These forecasts Were
produced to asseSSKboth the general leVel of model performance and the need for
_ model improvement. Durlng the perlod of the‘experlmental work,_changes were

vlntroduced 1nto the forecast ‘model and into the analys1s system which spec1f1ed
:the model's 1n1t1al data. Thus; the statlstical:results;ndocumentlng forecastv
'accuracy, Were not drawn from a homogeneous populatlon.; Under the presumption
H_that changes in the model Wlll 1mprove 1ts performance we may con51der the
'Acomparatlve’statlstlcs,reported here to‘underestimate.the skill thatvwill be
'.achieVed-subseQuently;
2. The Model:

By extending to eighteen the number of levels of the NMC global spectral
model We expected to match the vertical resolutlon of- the model to that of the
GFDL model employed by’ Mlyakoda in hlS experlmental forecasts.> The physics of
the model were adopted 1n large measure from_the GFDL parameterlzatlons referred-
to as the E2 package. In'particularg the radlatlon parameterlzation of Fels
has been‘incorporated into‘the model.5 The surface layer is treated using Moninf
.Obukhov 51m11ar1ty theory together W1th a’ 3011 heat and hydrology package,

rl?V°1Vlng three soil layers, |
B The.parameteriZation:of moist convectionﬁhas been‘adopted from‘the Kuo~type
scheme used at ECMWF rather~than the mdist+adiabatic adjustment scheme;' Dry
convectlve adJustment W111 be retalned as at GFDL, until such tlme as the’ Yamada—,
”Mellor (E=4) scheme can be computatlonally afforded.‘ (This will require the

use of 1/2 word logic on the CYBER 205.)



‘The specificétion of clouds for use with the radiation computation is
restricted to‘climatologicéi.zonal mean fields. Similarly soil properties are
speéified using climatological estimtdfes'provided by GFDL. 7

-The ‘horizontal resolution.of.the model remains rhomboidal fofty. The

treatment‘of:horizontal diffusion was modified during the course of the

‘experiments so that it acts over the full spectrum. It was found that this

adeStment pfevented'the fdrﬁaﬁion of erroneous tfopical sférms. Vertical
diffusion based on é'mixing length specification of the austauch'coefficient
was incbrporated into7thé modei about dhefthird of the way through the‘pefiod;
This modification was found to be adﬁantageous, partiéularly in one case, for a
Pacific extratropical c&clone._

In very recenf studies, we haVetf0und:seVera1 fine points of the model
codiné Whiﬁh required adjustment. It.isvéxpected that‘theSe éhaﬁges_may improve
the coél bias in low 1evei temperatures‘that manifested itsélf,during the summer

period, especially over the continents. -Other ajustments of the model related

‘to the thermal bias are‘also'undgr consideration”jointly with GFDL.

3. Statisticai Results

‘We have available two types of verification statistics. The Medium—Range

'Predictidn Groﬁp of MOD under F. Hughes'_direction calculated standardized

anomélly correlation coefficients for 72, 96 and 120 hour fqrecasts over the
North American region. These scores were also aﬁailable for the operational
global model and for the ECMWF forecasts. Ail sixteen experimental forecasts
were evaluated at both mean sea lével,énd 500 millibar levels. The results are

tabulated below.



NEW MODEL =~ OPERATIONAL  ECMWF

72 59.9. 60.1 745

1000 % 431 T 61.9
120 341 32.6 45.6

72 68.2 | = 64ut 7446

500 9% 52.4 536 56.0
120 464 47.3 g

Table 1. ‘Standardized Anomally Correlation Coefficient, North America Region

Dr. J. Ward ofvthe Develbpment Division Diagnosticerroup carried out a
verificatiqn (égainst analyses) of the néw model's andvthe operational model's
foreéasts. The verificatibnwstudy was limited to the last ten cases. Both v
the mean error and the standard deviation of the error were computed at twenty-
four hour 1ntervals._ These results are tabulated below for the 1000 mb and

500 mb levels.

10 CASE AVERAGES. o GFDL. PHYSICS EXP'S.

NORTHERN HEMISPHERE
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FCST HR  OPNL  NEW  oPML . NEW
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"4.: .DiscusSiqn
BasédVOn thg préliminérY:experimen£§ répQrtéd heté; we.may eXpect that the
-intrgdugtiﬁn10f the ﬁéwvﬁodél{ihtd‘operétidns Waﬁld havé a small positive
»influence bﬂ féﬁeéaé£ éki1i,féépeCially in the tiﬁé:range beyond two days. We
'havé‘nﬁﬁ yéf Beéﬁ a§l;'toﬂa$§es§7thé'poténtial imﬁrbvementé»to the initial
“7aﬁalysis which may be adhiéQéd by incorporating the new model into the global
. - d‘étéj'a‘s’simi.lati‘c.)n system. ' W.e are encod];aged to believe therefore, _thati an
:‘bVefail sigﬁificémt imﬁrovemeh# in NMC's méﬁium-rénge forecasting system ﬁill"
:Eé achieved in the ﬁeér fuﬁufé;‘ S
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